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(54) MULTILEVEL PICTURE BINARIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a binary picture 
of high image quality by changing algorithm for binarizing 
in accordance with the characteristics of a color such as 
the number of the colors used in an original picture, the 
distribution of a luminance value, and the existence of 
gradation. 

SOLUTION: When multilevel picture data is inputted 
from a picture inputting part 1 to a color reference 
algorithm discriminating part 2, a luminance number 
counting part 21 reads the (rgb) value of all colors 
stored in picture data. Next, the luminance number 
counting part 21 obtains the luminance value for the 
(rgb) value read. When the luminance number is decided, 
an algorithm judging part 22 selects binarization 
algorithm based on it When the algorithm judging part 22 
decides the binarization algorithm, it is inputted to a 
binarization processing part 3, and a multi-level picture 
inputted from the picture data inputting part 1 is 
binarized by the algorithm. A binarization outputting part 

4 stores a binary picture outputted by the binarization processing part 3 in a file and displays on 
the display of a portable terminal. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 

..„ 

[Claim(s)] 

[Claim 1] The image data input section which inputs multiple-value image data, and the color 
criteria algorithm judging section which determines a binary-ized algorithm based on the property 
of the color of the multiple-value image data inputted in said image data input section, Multiple- 
value image binary-ized equipment characterized by having the binary-ized processing section 
which makes binary the multiple-value image data inputted in said image data input section with 
the algorithm which said color criteria algorithm judging section chose, and the binary image 
output section which outputs the binary image data from said binary-ized processing section. 
[Claim 2] the number of brightness which counts the number of colors with a different brightness 
value in the multiple-value image data inputted into color criteria algorithm judging circles in the 
image data input section — counting — the section and said number of brightness — counting - 
- the multiple-value image binary-ized equipment of claim 1 characterized by to have the 
algorithm decision section as which the section determines a binary-ized algorithm based on the 
number of brightness which carried out counting. 

[Claim 3] Multiple-value image binary-ized equipment of claim 1 characterized by having the 
luminance distribution analyzor which searches for distribution of the brightness value of the 
color currently used by the image from the multiple-value image data inputted into color criteria 
algorithm judging circles in the image data input section, and the algorithm decision section 
which determines a binary-ized algorithm based on distribution of the brightness which said 
luminance distribution analyzor outputs. 

[Claim 4] Multiple-value image binary-ized equipment of claim 1 characterized by having the 
solid image / gradation image distinction section which judges an image with many multiple-value 
image into a solid part inputted into color criteria algorithm judging circles in the image data input 
section, or an image with many gradation parts, and the algorithm decision section which 
determines a binary-ized algorithm based on the output of said solid image / gradation image 
distinction section. 

[Claim 5] The color map analyzor which outputs the value and its brightness value of the color 
which analyzes the color map of the multiple-value image data inputted in the image data input 
section which inputs multiple-value image data, and said image data input section, and is used by 
the image, The color range transducer which changes arrangement of a brightness value and 
changes the color of a subject-copy image by changing the value of each color which said color 
map analyzor outputs, Multiple-value image binary-ized equipment characterized by having the 
binary-ized processing section which makes binary the multiple-value image which said color 
range transducer outputs, and the binary image output section which outputs the binary image 
data from said binary-ized processing section. 

[Claim 6] The image data input section which inputs multiple-value image data, and the solid 
field / gradation field information adjunct added to the multiple-value image data which divided 
the image into the solid field and the gradation field, and inputted the information in said image 
data input section, The solid field binary-ized processing section which makes binary the solid 
field part of the image data which said solid field / gradation field information adjunct output, The 
gradation field binary-ized processing section which makes binary the gradation field of the 
image data which said solid field / gradation field information adjunct output, The image 
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composition section which generates the binary image of the subject-copy image which 
compounded the binary-ized part of the image data which said solid field binary-ized processin 
section and said gradation field binary-ized processing section output, and was inputted in said 
image data input section, Multiple-value image binary-ized equipment characterized by having 
the binary image output section which outputs the binary image data from said image 
composition section. 



[Translation done.] 
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JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multiple-value image binary-ized equipment 
which displaying a multiple-value image with the monochrome display of a personal digital 
assistant etc. determines an algorithm based on the property of the color currently used by the 
multiple-value image when changing a multiple-value image into the binary image of false 
halftone, and is made binary. 
[0002] 

[Description of the Prior Art] Generally as a binary-ized algorithm, the average-error minimum 
method, the systematic dither method, etc. are known. These are single algorithms and change a 
shade image into a binary false halftone image. 

[0003] Moreover, what was indicated by JP,5-176168,A as binary-ized equipment of the 
conventional image is known. The image area separation section 701 which drawing 7 shows the 
structure of conventional image binary-ized equipment, and divides an input image into a line 
drawing, a pattern, a photograph, and three kinds of image areas of the edge of a thick line, The 
processing section 702 which performs high resolution false halftone processing to an input 
image, Takashina — the separation result of the processing section 703 which performs tone 
false intermediate processing intermediate treatment, and the image area separation section 1 - 
- being based — the high resolution data (for line drawings) by which false halftone processing 
was carried out — Takashina — it chooses any of the data (a photograph and for the edges of a 
thick line) of the in-between property of the tone data (for patterns) by which false halftone 
processing was carried out, and these data they are, and consists of the generation sections 705 
of the halftone processing result to output. 

[0004] In the above configurations, the actuation is explained below. If an image is inputted, the 
image area separation section 701 will divide an image into a line drawing, a pattern, a 
photograph, and three kinds of image areas of a thick line by separating an edge, a halftone dot, 
and a white ground from an image. 

[0005] coincidence — Takashina — in the tone false halftone processing section 702 and the 
high resolution false halftone processing section 703, an image is made binary, respectively. 
Takashina the tone false halftone processing section 702 is a part which is excellent in 
making a pattern image binary to the Takashina tone, and is a part which is excellent in the high 
resolution false halftone processing section 703 mainly making an alphabetic character binary to 
high resolution. 

[0006] the image area separation section 701 and Takashina — if the data from the tone false 
halftone processing section 702 and the high resolution false halftone processing section 703 are 
assembled, the generation section 704 of a halftone processing result the image data to which 
high resolution false halftone processing was performed to the line drawing field — choosing — a 
pattern field — receiving — Takashina — the image data to which tone false halftone processing 
was performed is chosen, and the middle image data of high resolution and the Takashina tone is 
chosen to the edge of a photograph and a thick line. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, when seeing a multiple-value image with 
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the monochrome display of a personal digital assistant, in order to obtain a binary image with a 
sufficient vision property, it is not necessarily good to reproduce the gradation of a subject-copy 
image faithfully. 

[0008] For example, when there is few brightness of a subject-copy image, or when distribution 
of a brightness value is partial, it may become a binary image with more intelligible expressing 
more clearly the difference in the color which can be recognized visually rather than it 
reproduces gradation faithfully. Moreover, the vision property of a binary image that the way 
which expresses the difference in ******** clearly rather than gradation by the image with 
especially many solid parts is obtained is good. 

[0009] However, the conventional configuration is not taking into consideration carrying out 
binary-ization suitable for the property of colors, such as distribution of the number of 
brightness of a subject-copy image, and a brightness value, although binary-ization which was 
suitable for each of the edge section, the halftone dot section, and the white section for a digital 
copier or facsimile can be carried out. 

[0010] This invention solves the above-mentioned conventional trouble, and aims at offering a 
binary image with a sufficient vision property paying attention to the color property of a 
multiple-value image. 
[001 1] 

[Means for Solving the Problem] The image data input section as which this invention inputs 
multiple-value image data into the 1st in order to solve this technical problem, The color criteria 
algorithm judging section which determines a binary-ized algorithm based on the property of 
colors, such as some of numbers of brightness, brightness value distribution, and gradation of 
multiple-value image data inputted from said image data input section, It has the binary-ized 
processing section which makes binary the multiple-value image data inputted in said image data 
input section with the algorithm which said color criteria algorithm judging section chose. 
[0012] Thereby, some of distribution of some of classes of color used by the subject-copy image 
and the brightness value of the color used by the subject-copy image and gradation of a 
subject-copy image can obtain a binary image with a sufficient vision property to the subject- 
copy image of arbitration by changing a binary-ized algorithm based on the property of the color 
of a subject-copy image. 

[0013] The color map analyzor which outputs the value and its brightness value of the color 
which analyzes the color map of the multiple-value image data inputted in the image data input 
section which inputs multiple-value image data into the 2nd, and said image data input section, 
and is used by the image, It has the color range transducer which changes arrangement of a 
brightness value and changes the color of a subject-copy image, and the binary-ized processing 
section which makes binary the multiple-value image which said color range transducer outputs 
by changing the value of each color which said color map analyzor outputs. 
[0014] By this changing the value of the color currently used by the subject-copy image, 
changing arrangement of a brightness value, and enlarging the gradation difference of the 
subject-copy image itself, when it is made binary, a binary image with a sufficient vision property 
can be obtained. 

[0015] The image data input section which inputs multiple-value image data into the 3rd, and the 
solid field / gradation field information adjunct added to the multiple-value image data which 
divided the image into the solid field and the gradation field, and inputted the information in said 
image data input section, The solid field binary-ized processing section which makes binary the 
solid field part of the image data which said solid field / gradation field information adjunct 
output. The gradation field binary-ized processing section which makes binary the gradation field 
of the image data which said solid field / gradation field information adjunct output, It has the 
image composition section which generates the binary image of the subject-copy image which 
compounded the binary-ized part of the image data which said solid field binary-ized processing 
section and said gradation field binary-ized processing section output, and was inputted in said 
image data input section. 

[0016] Thereby, to the solid field of a subject-copy image, a binary image with a sufficient vision 
property can be obtained about the subject-copy image of arbitration by using the good binary- 
ized algorithm of a tone reproduction to a field with much gradation using the binary-ized 
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algorithm which expresses the difference of 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using drawing 16 from drawing 1 . 

[0018] (Gestalt 1 of operation) It is the image data input section into which drawing 1 and 
drawing_2 show the configuration of the multiple-value image binary-ized equipment in the 
gestalt of operation of the 1st of this invention to, and 1 inputs multiple-value image data in 
drawingj. and drawing 2 . 2 is the color criteria algorithm judging section which determines a 
binary ized algorithm based on the property of the color currently used by the multiple-value 
image data inputted in the image data input section 1. 

[0019] the number of brightness which calculates the brightness value of the color which the 
multiple-value image data inputted in the image data input section 1 is using by 21 having in the 
color criteria algorithm judging section 2, and asks for the number of different brightness values 
as the number of brightness — counting — the section. 22 — the number of brightness — 
counting — the algorithm decision section which determines a binary-ized algorithm based on 
the number of brightness which the section 21 outputs. 3 is the binary-ized processing section 
which makes binary the multiple-value image inputted in the image data input section 1 with the 
binary-ized algorithm specified by the algorithm decision section 22. 4 is the binary image output 
section which stores in a file the binary image data which the binary-ized processing section 3 
outputs, or displays it on a monochrome display. 

[0020] About the multiple-value image binary-ized equipment constituted as mentioned above, 
the actuation is explained using drawing 2 , drawing 8 , drawin g 9 , and drawingj 0 below. 
[0021] The procedure which makes a multiple-value image binary changes the rgb value of all (1) 
pixels into a brightness value, respectively, and uses it as a halftone image. (2) Carry out 
concentration conversion using a binary-ized algorithm, and generate the binary image of false 
halftone. It comes out. Therefore, with the gestalt of this operation, its attention is paid to the 
brightness value of an image as criteria at the time of choosing a binary-ized algorithm. 
[0022] if multiple-value image data is inputted into the color criteria algorithm judging section 2 
from the image data input section 1 — the number of brightness — counting — the section 21 
reads first the rgb value of all the colors stored in the image data, next, the number of brightness 

counting — every which the section 21 read — a brightness value is calculated from a rgb 
value. Here, a brightness value is 0.299*r+0.587*g+0.1 14*b. It is the value which can be found, 
the last — the number of brightness — counting — the section 21 counts the number of the 
brightness values of a different value in the calculated brightness value. For example, when the 
rgb value of 16 pieces as image data shows to drawing 8 , i.e., 16 colors, is being used, the 
brightness value has taken a different value, except that [ all ] there are two things which take a 
value 98. therefore, the number of different brightness values — 15 — becoming — the number 
of brightness — counting — the section outputs a value 15 as the number of brightness. 
[0023] The algorithm decision section 22 enables it to choose a binary-ized algorithm based on 
it, if the table to which the binary-ized algorithm suitable for the number of brightness as shown 
in drawing 9 , and its number of brightness was made to correspond is held and the number of 
brightness is decided. For example, when the number of brightness is 16, the algorithm 1 of 
drawing 9 is chosen, and when the number of brightness is 255, either the algorithm 2 of drawing 
9 or the algorithm 4 is chosen. Here, algorithms 1-4 are known algorithms, and matching with the 
number of brightness and the binary-ized algorithm suitable for it determines them as the 
property of an algorithm, and the Lord by resolution and the tone reproduction. As shown in 
drawing 9 , if the image with many image to the high algorithm of resolution and the number of 
brightness with few brightness performs binary-ization with the high algorithm of a tone 
reproduction, a binary image with a comparatively sufficient vision property will be obtained. For 
an algorithm 1, as an example of an algorithm, a multistage aliquot child-ized method and an 
algorithm 2 are [ the formation of a multistage aliquot child and the pixel distribution alligation in 
a mesh, and the algorithm 4 of the average error minimum method and an algorithm 3 ] 
systematic dither methods. 

[0024] Here, the formation of a multistage aliquot child and the pixel distribution alligation in a 
mesh are the technique using a multistage aliquot child-ized method in the shade level 
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processing of the pixel distribution alligation in a mesh. The merits and demerits of each 
algorithm are shown in dr_awin.£j 0 . Simple [ of a noise and an algorithm ] is further considered 
besides resolution and a tone reproduction, and if the number of brightness increases the 
formation of a multistage aliquot child and the pixel distribution alligation in a mesh which has 
resolution and a tone reproduction to a little many images of the number of brightness in the 
multistage split plot experiment which is excellent in resolution to an image with few brightness, 
and is not out of a noise, he is trying to use the average-error minimum method for excelling in a 
tone reproduction, or a systematic dither method in this example. 

[0025] Thus, if a binary-ized algorithm is determined in the algorithm decision section 22, the 
binary-ized processing section 3 will make binary the multiple-value image which inputted it and 
was inputted from the image data input section 1 with the algorithm. The binary image output 
section 4 stores in a file the binary image which the binary-ized processing section 3 outputs, or 
displays it on the display of a personal digital assistant. 

[0026] As mentioned above, the image data input section which inputs multiple-value image data 
with the gestalt of this operation, The color criteria algorithm judging section which determines a 
binary-ized algorithm based on the property of the color of the multiple-value image data 
inputted in said image data input section, the number of brightness which counts the number of 
colors with a different brightness value in the multiple-value image data inputted into said color 
criteria algorithm judging circles in said image data input section — counting — with the section 
It has the algorithm decision section aforementioned image with which the section determines 
the optimal binary-ized algorithm based on the number of brightness which carried out counting, 
said number of brightness — counting — The binary-ized processing section which makes binary 
the multiple-value image data inputted in said image data input section with the algorithm which 
said color criteria algorithm judging section chose, By having the binary image output section 
which outputs the binary image data from said binary-ized processing section, based on the 
number of the brightness values currently used by multiple-value image data, the optimal binary- 
ized algorithm can be chosen and a binary image with a sufficient vision property can be 
obtained. 

[0027] (Gestalt 2 of operation) It is the image data input section into which drawing 1 and 
drawing_3 show the configuration of the multiple-value image binary-ized equipment in the 
gestalt of operation of the 2nd of this invention to, and 1 inputs multiple-value image data in 
drawing 1 and drawing 3 . 2 is the color criteria algorithm judging section which determines a 
binary-ized algorithm based on the property of the color currently used by the multiple-value 
image data inputted in the image data input section 1. 23 is luminance distribution analyzor which 
is in the color criteria algorithm judging section 2, calculates the brightness value of the color 
which the multiple-value image data inputted in the image data input section 1 is using, 
respectively, and outputs the distribution condition of a brightness value. 24 is the algorithm 
decision section which determines a binary-ized algorithm based on the luminance distribution 
which the luminance distribution analyzor 23 outputs. 3 is the binary-ized processing section 
which makes binary the multiple-value image inputted in the image data input section 1 with the 
binary-ized algorithm specified by the algorithm decision section 24. 4 is the binary image output 
section which stores in a file the binary image data which the binary-ized processing section 3 
outputs, or displays it on a monochrome display. 

[0028] About the multiple-value image binary-ized equipment constituted as mentioned above, 
the actuation is explained using drawing 3 , drawing 9 , drawing 10 , and drawing 1 1 below. 
[0029] The procedure which makes a multiple-value image binary changes the rgb value of all (1) 
pixels into a brightness value, respectively, and uses it as a halftone image. (2) Carry out 
concentration conversion using a binary-ized algorithm, and generate the binary image of false 
halftone. It comes out. Therefore, with the gestalt of this operation, its attention is paid to the 
brightness value of an image as criteria at the time of choosing a binary-ized algorithm. 
[0030] If multiple-value image data is inputted into the color criteria algorithm judging section 2 
from the image data input section 1, the luminance distribution analyzor 23 will read first the rgb 
value of all the colors stored in the image data. Next, the brightness distributive-analysis section 
23 calculates a brightness value from each read rgb value, and makes it a graph as shows the 
distribution to drawing 1 1 . 
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[0031] It is the number of the groups of rgb in which an axis of abscissa has a brightness value, 
and an axis of ordinate has the brightness value in dr awi n g 1 1 . Here, if the vision property that 
the color with a near rgb value is not visually discriminate is taken into consideration, the color 
with a very near brightness value may be ****(ed) with the same color. For example, = (r, g, b) 
(0, 255, 0) and = (r, g, b) (0, 233, 0) are not visually discriminable although brightness values'differ 
one. Therefore, that whose number of brightness values which are different from the same color 
and ****** in an image with the brightness value distribution of drawing 1 1 in the color whose 
differences of a brightness value are alpha= 6 and less than with the gestalt of constant value 
alpha, for example, this operation, was 254 by the subject-copy image decreases to 30 pieces. 
[0032] a color which the brightness distributive-analysis section 23 analyzes distribution of the 
brightness of a subject-copy image as mentioned above, and is different, and ****** — 30 is 
outputted the case of the number of the brightness values which can do things, for example, the 
image of drawing 11 . a color which the algorithm decision section 24 holds the table to which 
the binary-ized algorithm suitable for the number of brightness as shown in drawing_9 , and its 
number of brightness was made to correspond, and is different from the brightness distributive- 
analysis section 23, and ****** -- an input of the number of the brightness values which can do 
things asks for the binary-ized algorithm which **** it with the number of brightness and 
corresponds from a table. For example, since it is 30 brightness in the case of the image of 
drawing 1 1 , an algorithm 3 is adopted. 

[0033] Here, algorithms 1-4 are known algorithms, and matching with the number of brightness 
and the binary-ized algorithm suitable for it determines them as the property of an algorithm, 
and the Lord by resolution and the tone reproduction. As shown in drawing 9 , if the image with 
many image to the high algorithm of resolution and the number of brightness with few brightness 
performs binary-ization with the high algorithm of a tone reproduction, a binary image with a 
comparatively sufficient vision property will be obtained. 

[0034] For an algorithm 1, as an example of an algorithm, a multistage aliquot child-ized method 
and an algorithm 2 are [ the formation of a multistage aliquot child and the pixel distribution 
alligation in a mesh, and the algorithm 4 of the average error minimum method and an algorithm 
3 ] systematic dither methods. Here, the formation of a multistage aliquot child and the pixel 
distribution alligation in a mesh are the technique using a multistage aliquot child-ized method in 
the shade level processing of the pixel distribution alligation in a mesh. 

[0035] The merits and demerits of each algorithm are shown in drawing 10 . Simple [ of a noise 
and an algorithm ] is further considered besides resolution and a tone reproduction, and if the 
number of brightness increases the formation of a multistage aliquot child and the pixel 
distribution alligation in a mesh which has resolution and a tone reproduction to a little many 
images of the number of brightness in the multistage split plot experiment which is excellent in 
resolution to an image with few brightness, and is not out of a noise, he is trying to use the 
average-error minimum method for excelling in a tone reproduction, or a systematic dither 
method in this example. 

[0036] Thus, if a binary-ized algorithm is determined in the algorithm decision section 24, the 
binary-ized processing section 3 will make binary the multiple-value image which inputted it and 
was inputted from the image data input section 1 with the algorithm. The binary image output 
section 4 stores in a file the binary image which the binary-ized processing section 3 outputs, or 
displays it on the display of a personal digital assistant. 

[0037] As mentioned above, the image data input section which inputs multiple-value image data 
with the gestalt of this operation, The color criteria algorithm judging section which determines a 
binary-ized algorithm based on the property of the color of the multiple-value image data 
inputted in said image data input section, The luminance distribution analyzor which searches for 
distribution of the brightness value of the color currently used by the image from the multiple- 
value image data inputted into said color criteria algorithm judging circles in said image data input 
section, It has the algorithm decision section aforementioned image which determines a binary- 
ized algorithm based on distribution of the brightness which said luminance distribution analyzor 
outputs. The binary-ized processing section which makes binary the multiple-value image data 
inputted in said image data input section with the algorithm which said color criteria algorithm 
judging section chose, By having the binary image output section which outputs the binary image 
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data from said binary-ized processing section, based on the distribution situation of the 
brightness value currently used by multiple-value image data, the optimal binary-ized algorithm 
can be chosen and a binary image with a sufficient vision property can be obtained. 
[0038] (Gestalt 3 of operation) It is the image data input section into which drawing 1 and 
drawing 4 show the configuration of the multiple-value image binary-ized equipment in the 
gestalt of operation of the 3rd of this invention to, and 1 inputs multiple-value image data in 
drawing , 1 and drawing 4 . 2 is the color criteria algorithm judging section which determines a 
binary-ized algorithm based on the property of the color currently used by the multiple-value 
image data inputted in the image data input section 1. 25 is the solid image / gradation image 
distinction section which judges whether it is an image near solid one, or it is an image with 
much gradation from arrangement of the color of the multiple-value image data which is in the 
color criteria algorithm judging section 2, and was inputted in the image data input section 1. 26 
is the algorithm decision section which determines the decision machine ****** binary-ized 
algorithm of a solid image / gradation image distinction section 25. 3 is the binary-ized 
processing section which makes binary the multiple-value image inputted in the image data input 
section 1 with the binary-ized algorithm specified by the algorithm decision section 26. 4 is the 
binary image output section which stores in a file the binary image data which the binary-ized 
processing section 3 outputs, or displays it on a monochrome display. 

[0039] About the multiple-value image binary-ized equipment constituted as mentioned above, 
the actuation is explained using drawing 4 , drawing 9 , and drawing 1 2 below. 
[0040] If multiple-value image data is inputted into the color criteria algorithm judging section 2 
from the image data input section 1, a solid image / gradation image distinction section 25 will 
judge an image with many input image into a solid part, or an image with many gradation parts. 
For example, when an input image is the image data to which compression was performed, 
decision of whether there are many solid parts or there is much gradation is attained with 
compressibility. 

[0041] Generally, the image with many solid parts has high compressibility, and the image with 
much gradation has low compressibility. Then, a solid image / gradation image distinction section 
25 extracts image size and image data size from the inputted image data first, and asks for 
compressibility. Next, it is judged as an image with compressibility higher [ of a solid part ] in 
many cases than a constant beta, and an image with compressibility lower [ of gradation ] in 
many cases than a constant beta, and outputs whether it is a solid image or it is a gradation 
image. Drawing 1 2 is an example when being referred to as beta= 0.34. The value of beta is an 
experience value calculated from the trial experiment. 

[0042] When it is the image data into which the input image is not compressed, solid 
one/ gradation can be judged by arrangement of the color in an image. If the same color is 
continuously used in the large field in an image, they are a solid image, otherwise, a gradation 
image. If the algorithm decision section 26 holds the table to which the binary-ized algorithm 
suitable for distinction of a solid image / gradation image as shown in drawing 9 , and each of a 
solid image and a gradation image was made to correspond and inputs whether it is a solid image 
or it is a gradation image from a solid image / gradation image distinction section 25, it will 
determine the binary-ized algorithm for which it is suitable based on it. 

[0043] For example, in the case of a solid image, the algorithm 1 of drawing 9 or an algorithm 3 is 
outputted, and, in the case of a gradation image, the algorithm 2 of drawing 9 or an algorithm 3 is 
outputted. Here, algorithms 1-4 are known algorithms, and matching with the binary-ized 
algorithm which is suitable for it the exception of a solid image / gradation image determines 
them as the property of an algorithm, and the Lord by resolution and the tone reproduction. 
[0044] As shown in drawing 9 , if the algorithm of resolving power with an expensive solid image 
and a gradation image perform binary-ization with the high algorithm of a tone reproduction, a 
binary image with a comparatively sufficient vision property will be obtained. For an algorithm 1, 
as an example of an algorithm, a multistage aliquot child-ized method and an algorithm 2 are 
[ the formation of a multistage aliquot child and the pixel distribution alligation in a mesh, and the 
algorithm 4 of the average error minimum method and an algorithm 3 ] systematic dither 
methods. Here, the formation of a multistage aliquot child and the pixel distribution alligation in a 
mesh are the technique using a multistage aliquot child-ized method in the shade level 
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processing of the pixel distribution alligation in a mesh. Thus, if a binary-ized algorithm is 
determined in the algorithm decision section 26, the binary-ized processing section 3 will make 
binary the multiple-value image which inputted it and was inputted from the image data input 
section 1 with the algorithm. The binary image output section 4 stores in a file the binary image 
which the binary-ized processing section 3 outputs, or displays it on the display of a personal 
digital assistant. 

[0045] As mentioned above, the image data input section which inputs multiple-value image data 
with the gestalt of this operation, The color criteria algorithm judging section which determines a 
binary-ized algorithm based on the property of the color of the multiple-value image data 
inputted in said image data input section, The solid image / gradation image distinction section 
which judges an image with many multiple-value image into a solid part inputted into said color 
criteria algorithm judging circles in said image data input section, or an image with many 
gradation parts, ft has the algorithm decision section which determines a binary-ized algorithm 
based on the output of said solid image / gradation image distinction section. The binary-ized 
processing section which makes binary the multiple-value image data inputted in said image data 
input section with the algorithm which said color criteria algorithm judging section chose, By 
having the binary image output section which outputs the binary image data from said binary- 
ized processing section, based on the gradation existence of a multiple-value image, the optimal 
binary-ized algorithm can be chosen and a binary image with a sufficient vision property can be 
obtained. 

[0046] In addition, although independent [ of the number of brightness, the number of a different 
brightness value and **********, a nd the existence of gradation ] was carried out and they 
were used with the gestalt 1 of operation, the gestalt 2 of operation, and the gestalt 3 of 
operation as criteria which judge a binary-ized algorithm, if it uses combining these, it is clear 
that it reaches to an extreme more and fine binary-ization can be performed. 
[0047] (Gestalt 4 of operation) It is the image data input section into which drawing 5 shows the 
configuration of the multiple-value image binary-ized equipment in the gestalt of operation of the 
4th of this invention to, and 1 inputs multiple-value image data in drawing 5 . 501 is the color 
map analyzor which calculate the value and its brightness value of the color currently used by 
the multiple-value image data inputted in the image data input section 1, respectively, and 
outputs by making distribution of the value of a color, and distribution of a brightness value into 
a pair. 502 is a color range transducer which enlarges the difference of the brightness of a color 
with the adjoining brightness value, and changes the value of the color of the data of a subject- 
copy image by inputting the information on distribution of the value of a color, and distribution of 
a brightness value from the color map analyzor 2, and changing the value of those colors, when 
there are a color of the same brightness value and a color with a brightness value with a near 
value. 3 is the binary-ized processing section which makes binary the multiple-value image data 
which the color range transducer 502 changed. 4 is the binary image output section which stores 
in a file the binary image data which the binary-ized processing section 3 outputs, or displays it 
on a monochrome display. 

[0048] About the multiple-value image binary-ized equipment constituted as mentioned above, 
the actuation is explained using drawin g 5 , drawing 1 3 , drawing 14 , and dra win g 15 below. 
[0049] The procedure which makes a multiple-value image binary changes the rgb value of all CD 
pixels into a brightness value, respectively, and uses it as a halftone image. (2) Carry out 
concentration conversion using a binary-ized algorithm, and generate the binary image of false 
halftone. It comes out. Therefore, with the gestalt of this operation, its attention is paid to the 
rgb value and brightness value of an image as criteria at the time of choosing a binary-ized 
algorithm. 

[0050] If a vision property is taken into consideration, it is impossible to identify them, even if a 
different color with a very near rgb value is continuously located in a line. On the contrary, when 
a color with the rgb value which separated is as ****, it can identify clearly. Therefore, it is 
better for a vision property to distinguish clearly the difference of the rgb value which separated 
rather than it reproduced the gradation of a near rgb value faithfully in the case of binary-izing. 
[0051] By the way, as shown in drawing 13 , the color which has the same brightness value in rgb 
space is expressed the point on a flat surface. That is, a brightness value may become equal 
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even if the rgb value has a very different value. For example, although = (r, g, b) (255, 0, 0) is red 
and two colors from which = (r, g, b) (0, 130, 0) is green, and completely differs, if both are the 
brightness values 76 and it makes them binary, it is undistinguishable. In such a case, with the 
gestalt of this operation, it changes into a color identifiable after binary-izing by changing a rgb 
value and changing arrangement of brightness. 

[0052] First, if multiple-value image data is inputted from the image data input section 1, the 
color map analyzor 501 will read the rgb value of all the colors stored in image data, and will 
calculate a brightness value. Next, the color range transducer 502 changes the rgb value of a 
different color with the same brightness value, a brightness value is changed, or, on the whole, it 
enlarges [ it inputs a rgb value and a corresponding brightness value from the color map analyzor 
2, j the difference between brightness values, and changes arrangement of a brightness value. 
[0053] As shown in drawing 1 4 , for example, = (r, g, b) (0, 0, 0), The image which uses four 
colors of (0, 130, 0) (255, 255, 255) (255, 0, 0) the brightness value 0, 76, 76, and 255 — 
becoming — the time of binary-izing — a brightness value — being equal (0, 130, 0) — 
discernment of two colors of (255, 0, and 0) becomes impossible. Then, if it changes with -> (0, 
130, 0) (0, 255, 0), the brightness value of (0, 255, and 0) will be set to 150, and will become 
identifiable also at the time of binary-izing. 

[0054] As shown in drawing 15 , for example, moreover, = (r, g, b) (0, 0, 100), By (0, 75, 0), the 
brightness value 1 1, 44, 60, and the image that uses four colors of 238 (224, 238, 238) (200, 0, 0) 
So that the difference of the brightness of three colors of (0, 0, 100) (0, 75, 0), and , (200, 6, 6) 
may become large (0, 75, 0) If it changes with -> (0, 255, 0) and -> (200, 0, 0) (255, 0, 0), a 
brightness value will be set to 11, 76, 150, and 238, and discernment of a color will become clear. 

[0055] The color range transducer 502 will change and output all the rgb values of the image 
data inputted in the image data input section 1, if a rgb value is changed. The binary-ized 
processing section 3 inputs and makes binary the multiple-value image data after rgb value 
conversion from the color range transducer 502. The binary image output section 4 stores in a 
file the binary image which the binary-ized processing section 3 outputs, or displays it on the 
display of a personal digital assistant. 

[0056] As mentioned above, the image data input section which inputs multiple-value image data 
with the gestalt of this operation, The color map analyzor which outputs the value and its 
brightness value of the color which analyzes the color map of the multiple-value image data 
inputted in said image data input section, and is used by the image, The color range transducer 
which changes arrangement of a brightness value and changes the color of a subject-copy image 
in conformity with it by changing the value of each color which said color map analyzor outputs, 
By having the binary-ized processing section which makes binary the multiple-value image which 
said color range transducer outputs, and the binary image output section which outputs the 
binary image data from said binary-ized processing section, the range of the rgb value of a 
subject-copy image can be changed, and a binary image with a sufficient vision property can be 
obtained at the time of binary-izing. 

[0057] (Gestalt 5 of operation) It is the image data input section into which drawing 6 shows the 
configuration of the multiple-value image binary-ized equipment in the gestalt of operation of the 
5th of this invention to, and 1 inputs multiple-value image data in drawing 6 . 206 is the solid 
field / gradation field information adjunct which distinguishes the field near solid one, and a field 
with much gradation from arrangement of the color of the multiple-value image data inputted in 
the image data input section 1, and adds the information on a solid field and a gradation field to 
the image data of the image data input section 1. 601 is the solid field binary-ized processing 
section which makes a solid field binary with the binary-ized algorithm which inputted image data 
from the solid field / gradation field information adjunct 2, and was suitable for the solid field. 
602 is the gradation field binary-ized processing section which makes a gradation field binary 
with the binary-ized algorithm which inputted image data from the solid field / gradation field 
information adjunct 206, and was suitable for the gradation field. 306 is the image composition 
section which inputs the image data partial-binary — ization-processed from the solid field 
binary-ized processing section 601 and the gradation field binary-ized processing section 602, 
compounds each binary-ized processing part, and creates a binary image. 4 is the binary image 
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output section which inputs binary image data from the image composition section 306, stores in 
a file or is displayed on a monochrome display. 

[0058] About the multiple-value image binary-ized equipment constituted as mentioned above, 
the actuation is explained using drawing 6 and drawing 1 6 below. 

[0059] [f multiple-value image data is inputted from the image data input section 1, first, a solid 
field / gradation field information adjunct 206 will analyze arrangement of the color in an image, 
and will divide the inside of an image into a solid field and a gradation field. For example, if the ' 
same color is used in the rectangle field more than the fixed area in an image, let the field be a 
solid field, otherwise, a gradation field. Next, the field information that the solid field / gradation 
field information adjunct 206 was classified into the solid field and the gradation field and the 
field of each rectangle field add the information on solid one or gradation to image data. Field 
information is the location of the rectangle field in an image, and it expresses in the pixel location 
(starting point) of the rectangular upper left hand corner, and the pixel location (terminal point) 
of a lower right angle. Moreover, a pixel location is expressed with the coordinate to which the 
upper left hand corner of an image is made into a zero, the X-axis is set as the direction of 
breadth of an image, and it sets a Y-axis as a lengthwise direction. 

[0060] In the case of an image as shown in drawing 1 6 , it divides into five solid one / gradation 
rectangle fields, and it adds field information and solid one / gradation information as shown in a 
table to image data. Here, the continuous solid field is summarized to one big rectangle field as 
much as possible. Thus, a solid field / gradation field information adjunct 206 adds and outputs 
the solid field / gradation field information shown in the table of drawing 16 to the image data 
inputted from the image data input section 1. The solid field binary-ized processing section 601 
inputs multiple-value image data, and a solid field / gradation field information from a solid field / 
gradation field information adjunct 206, and performs binary-ized processing with the algorithm 
which was suitable for binary-ization of a solid image in a solid field and its near. 
[0061] The gradation field binary-ized processing section 602 inputs multiple-value image data, 
and a solid field / gradation field information from a solid field / gradation field information 
adjunct 206, and performs binary-ized processing to coincidence with the algorithm which was 
suitable for binary-ization of a gradation image in a gradation field and its near. 
[0062] If the image composition section 306 inputs the image data (1), and the solid field / 
gradation field information which made the solid field binary from the solid field binary-ized 
processing section 601 and the image data (2) which made the gradation field binary from the 
gradation field binary-ized processing section 602 is inputted, it will compound the solid field part 
of image data (1), and the gradation field part of image data (2), and will output one binary image 
data. The binary image output section 4 stores in a file the binary image which the image 
composition section 3 outputs, or displays it on the display of a personal digital assistant. 
[0063] As mentioned above, the image data input section which inputs multiple-value image data 
with the gestalt of this operation, The solid field / gradation field information adjunct added to 
the multiple-value image data which divided the image into the solid field and the gradation field, 
and inputted the information in said image data input section, The solid field binary-ized 
processing section which makes binary the solid field part of the image data which said solid 
field / gradation field information adjunct output, The gradation field binary-ized processing 
section which makes binary the gradation field of the image data which said solid field / 
gradation field information adjunct output, The image composition section which generates the 
binary image of the subject-copy image which compounded the binary-ized part of the image 
data which said solid field binary-ized processing section and said gradation field binary-ized 
processing section output, and was inputted in said image data input section, By having the 
binary image output section which outputs the binary image data from said image composition 
section, a binary-ized algorithm which is different in the solid part and gradation part of a 
multiple-value image can be used, and a binary image with a sufficient vision property can be 
obtained. 
[0064] 

[Effect of the Invention] The image data input section which inputs multiple-value image data 
into the 1st as mentioned above according to this invention, The color criteria algorithm judging 
section which determines a binary-ized algorithm based on the property of the color of the 
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multiple-value image data inputted in said image data input section, The binary-ized processing 
section which makes binary the multiple-value image data inputted in said image data input 
section with the algorithm which said color criteria algorithm judging section chose, By having 
had the binary image output section which outputs the binary image data from said binary-ized 
processing section, with the property of colors, such as existence of the distribution and 
gradation of the number and brightness value of the color used by the subject-copy image, the 
algorithm made binary can be changed and a high definition binary image can be obtained. 
[0065] The color map analyzor which outputs the value and its brightness value of the color 
which analyzes the color map of the multiple-value image data inputted in the image data input 
section which inputs multiple-value image data into the 2nd, and said image data input section, 
and is used by the image, The color range transducer which changes arrangement of a brightness 
value and changes the color of a subject-copy image in conformity with it by changing the value 
of each color which said color map analyzor outputs, By having had the binary-ized processing 
section which makes binary the multiple-value image which said color range transducer outputs, 
and the binary image output section which outputs the binary image data from said binary-ized 
processing section, after changing the color of the subject-copy image itself, it can binary — 
ization-process and a binary image with a sufficient vision property can be obtained. 
[0066] The image data input section which inputs multiple-value image data into the 3rd, and the 
solid field / gradation field information adjunct added to the multiple-value image data which 
divided the image into the solid field and the gradation field, and inputted the information in said 
image data input section, The solid field binary-ized processing section which makes binary the 
solid field part of the image data which said solid field / gradation field information adjunct 
output. The gradation field binary-ized processing section which makes binary the gradation field 
of the image data which said solid field / gradation field information adjunct output, The image 
composition section which generates the binary image of the subject-copy image which 
compounded the binary-ized part of the image data which said solid field binary-ized processing 
section and said gradation field binary-ized processing section output, and was inputted in said 
image data input section, By having had the binary image output section which outputs the 
binary image data from said image composition section, the algorithm made binary for every solid 
field and gradation field of an image can be changed, and a high definition binary image can be 
obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the multiple-value image binary-ized equipment in the 1st [ of 
this invention ], 2nd, and 3rd operation gestalt 

[Dj^wing__2] Drawing showing the block of the multiple-value image binary-ized equipment in the 
1st operation gestalt of this invention 

[Drawing 3] Drawing showing the block of the multiple-value image binary-ized equipment in the 
2nd operation gestalt of this invention 

LDrawing_4j Drawing showing the block of the multiple-value image binary-ized. equipment in the 
3rd operation gestalt of this invention 

[Drawing 5] Drawing showing the block of the multiple-value image binary-ized equipment in the 
4th operation gestalt of this invention 

[PTawing^e] Drawing showing the block of the multiple-value image binary-ized equipment in the 
5th operation gestalt of this invention 

[Drawing 7] The block diagram of conventional image binary-ized equipment 

J£r^wmg:8l the number of brightness in the 1st operation gestalt of this invention — counting - 
- drawing showing an example of the rgb value and brightness value which the section creates 
[Drawing 9] Drawing showing an example of the table which the algorithm decision section in the 
1st [ of this invention ], 2nd, and 3rd operation gestalt holds 

[ DrawingJJjl Drawing showing an example of an algorithm and the strengths and weaknesses of 
each algorithm which the algorithm decision section in the 1st [ of this invention ], 2nd, and 3rd 
operation gestalt holds 

[Drawing 111 Drawing showing an example of the luminance distribution which the luminance 
distribution analyzor in the 2nd operation gestalt of this invention creates 
[Drawip^j[2] Drawing showing an example of the compressibility which the solid image / 
gradation image distinction section in the 3rd operation gestalt of this invention create, and the 
relation between solid one/gradation 

LDravyjngL_13l Drawing showing the rgb space in the 4th operation gestalt of this invention 
[D rawingj[4] Drawing showing an example of brightness arrangement conversion of the color 
range transducer in the 4th operation gestalt of this invention 

[Drawing 15] Drawing showing an example of brightness arrangement conversion of the color 
range transducer in the 4th operation gestalt of this invention 

LQmyyingjel Drawing showing an example of the solid field / gradation field information which 
the thing solid field / gradation field information adjunct in the 5th operation gestalt of this 
invention create 
[Description of Notations] 

1 Image Data Input Section 

2 Color Criteria Algorithm Judging Section 

3 Binary-ized Processing Section 

4 Binary-ized Output Section 

21 the Number of Brightness — Counting — Section 

22 Algorithm D ecision Section 

23 Luminance Distribution Analyzor 
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24 Algorithm Decision Section 

25 Solid Image / Gradation [mage Judging Section 

26 Algorithm Decision Section 

206 Solid Field / Gradation Field Information Adjunct 
306 Image Composition Section 

601 Solid Field Binary-ized Processing Section 

602 Gradation Field Binary-ized Processing Section 

501 Color Map Analyzor 

502 Color Range Transducer 
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[001 3] H2fc^ttiB#-r'-^^A^-rsa{if ; - 

^A^3@|5fc. Mf2B«x-£Aftg|3TA?J LTc^mmm 
^^-l^y^^gpi:, MlB*9- b> S^E&ffitf tit* 

[0 0 14] Cftfc,fc»K KHf*l?ffifcftT^«fe«D* 
< "f S C <fc o T, ZimtLfct^ «!JI#ttO&t/ > 

[ooi 5] SSfc^UHftr— ^*AA"3" Siftf- 
^AxjSP^. fi{i£-s^ fig ^9 r- f a # 
T £> 1f $8 M S3B# T—$At!3~?Afj L It ^«B 



50 



* 2 ttft-r * ^7f- v 3 yfi« 2 fi^agp t , 
mm^mm z mimmu t mm?^ r- 3 ymm z 

T l&SBfcr-* Aftg&T? A* LfcJgMR© 2 «H#% 
[0 0 16] CtlfciD, JRB«©^«WfcWLT 

tt, P^^ft©l6*WWfc«H-rs 2 ffift7;i-dry XA 

[0 0 17] 

[0018] mmmm oik 02 a*^^ 
1 <DnM<Di$mic%ii%£mmmzimt%.W(DMf}t** 

U Hl> 02fc*5V^T 1 &±> ^flSffl^T-^^rA^J-r 
SBff-r*-^A^g|5c 2 (is Bffx-^A^gPlTA^j 

[0019] 2 Hi, fta*7>i/dryXAflKaJ2rtk: 

feoT, Bftx-^A^ep 1 -extiLrz^immT-^ 
itist^B 2 1 jmarawaawcis^T, zmtr^ 

y XA^^-rs7;vdry XAWBfas. 3 tiitf-^ 

A^jgP 1 t?A?jLfc^#B#^r;i/=ry XAWK»2 2 

jWB&t* 2 fflftr^dry xat 2 Wfc-r s 2 «tMa 
4 » 2 fflft^agp 3 ^tu^-rs 2 mmmf-^^y 

[0020] jm±o j: a tsfigs ntc^mmm 2 «f 

MfcOl>T> PAT % <D9}ft*m Z , 0 8, 09, 01 0 

[002 1 ] %wmm: z mit-r c 1 ) ^b 
*raw©2fii®«i%^-rs 0 1?*5 0 t^oT, 

LTs Bfi©)EiSllfc»i-rSo 
[0 0 2 2] ^«Bfi-r-5^B«x-5A^gPl 

»*7;i/rry XAWjeau 2 1 Aftsns t » waiscff- 

g|52 Hi, ?Oltf-^t««?nT^5^ 



(4) 



m&)hh,ii&T%bmz.tt l xn mmttM® % . ccx\ 

M&iitlt, 0 . 2 9 9 * r + 0 . 5 8 7 * g + 0.1 

1 4 * b xm5Mx&& a mmcmmmm^ 2 1 

5c MkJJ, B{ir-^08fc^-f<fc?ft 1 6{H©r 
gbffi, tfttts 1 6M«fflLT^«i^, BStt 
lis ffl9 8*t«t©^20fe«Jemtt, ^Tgft^fit 

Stom, i9t, gftSj^fiffiOlSUi l 5£ft 

[0 0 2 3] 7)\<dV X^WKW 2 2 I4 % 09 fc^f J; 10 
3 ft, «£»fc*<D»a»fc:B'r ; 5 2 «{fc7;Prf y X2» 

, ^nts-^r 2 tfcrwj xa^sirt^ £ 

SfcLTVS. WAR^i 6<D£#&, 09O 

9 <D7A'dV XA 2 ^7;Vdf U XA 4 <0 H % 5 frfcjUS 
■TSc CCT, 7 , ;WJXAl~4t4S£ftl©7 , ;I/druX 

HflaRfc^nta-rs 2«{tr;i/rfuxAt 
■wsttTSB&r*. 09{c^-r<tdt, «g$w>ft 20 

^B«tiiP«A<D*jr^7A'dry XA, fpas<o^H* 

ttBWSHtt©lSV''7;l'dr U XAT* 2 mitZfto t. It 

gtmmwn&v &m motm s n -a = r ^ dr y x a 

©0iJi:LT, 7;l>rryXAn±#©^M?m 7;l/ 
=fy XA 2 fi¥iQ^M«/jN?£s 7;Vrf; XA 3 
iJS^ffc • * >y ^a«IMHai^ 7;l^ y XA 4 

[002 4] cct, &St9QUtiHt ■ * y ->afiBf 

7;VrfyXA©fi^0l oic^To #t&J"?fcJ:> Mi 
^tilPftLT, ffatfc©4>ft^B#fc:*fLTfei, SPUft 

M&k • * -v S'artHJlKHKl^te*, M&W$&< ft 

[0 0 2 5] c©J;3tLT, TJVd V XAWWfBP 2 2 

•ezttft^/brfyXAfcgfcje-rsfcx 2 WMagis 3 a 40 

m»**<D7>\'dv XLX 2 tftti. 2 ffiBffstBftSP 

4 a, 2{ifMSgP3*' i ai*-rs 2 fiB#% 7 r-r;Wi 

[0 0 2 6] KiO^afc, *Hfifi£DmiT-a, £fl 

* Aft-T S H«r-* AftSB i: , MfBB#r- 

2 ffifcrn/rf; XAWg-rsfes^i/rf y xakjs 

Wis M8Hfea*7^d'yXA^gOTfc N iulBH#T 50 
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^mmLrcms.m^s^rmm^ 2 mt7^d y x 
b«t*- * a#«t»a* tfc $mm»T- * mm&rn 

■m 7 ;!/ rf y XA WJggRtf jlfj L fc 7 )V d V X AT 2 ffifb 
T 5 2 ffiffciagW i: , MIB 2 4tfl3Q9ffifr 6 © 2 fiBff 

^MBftr- ^ vmtotix v ^ * jWfiffl©»fc:S^ > T > 
*ilft 2 ttft7;l/n y XA«RU fflffi&<D&^ 2 

[0 0 2 7] mM<D&M2) HI, 0 3 {i*HBJ!©^ 

2 <Dmm.(D&miasi<f%$mmm 2 «itsB©^*^ 

U 01, H3t*V^T 1 ^ttiKSr— ^*A*1* 
SB«7*-^A*IRo 2ti, B#-r-^A*gPl TA* 

t 2 twtr^Ju XA*j*s-r«fas*7^df y xaw 

ffiSP. 2 3(±, ea*7;l/rfyXAfMgP2[*Itfeo 
T, Hitx-^At/^ 1 TAAL/c^fBif-^« 

«*tB*-ranaK>*iMWi5. 2 4 a, m&$ft#HB 

2 3^ta*-r«BS^k:S-^>T, zmt7)\>dVX 
L*mm?2>7frdV XAWKSPo 3 ttB#r-^ A* 

gp i vx±iLrz&m&®Z7?vdv xmmm a &m 

fat* 2 m{t7)\<dV XAT 2 ttftT* 2 «fMSg|5o 

4 a: 2 *ftjffii»3 «*aj*-r« 2 mmw7-^y 

Mnmh Ltc *) , * 7 ^ of XX W L tc *) t 

5 2fltB#ffi^§PT*feS 0 

[0 0 2 8] JULt©±3k:*^5nfe^ifill«2tt{ti6 
Mt-3V>T, OT-?-©Rl{t^03, 09, 010, 01 

i *fflv^T«wr«. 

[0 02 9] ^ttB«^r 2 «{trs#JRHU ( 1 ) ^B 

^ © rgbf»«: ti^nnMifc t t * raiiBfi t -r 

8. (2) 2«C7^ri , yXA^ffl^TrIfi^L 



LT, B«©Wfifitti:#ST5o 

[0030] $ffi&&T-ztm&7 : -* A^gp i 

fi»p7;lcfJ XAW£a5 2 tA**ns ^, ffg^fl? 

^«fgP2 3«, ^^B#r-^tisirt?nT^§ 

3 5±, M^^Tc^rgbftt^fLTffSfi^r^i?), ^© 
M*01 1 fc^-ri^ftX^^tf^o 

[o o 3 1 ] 0 1 1 fcfe^Tttttftmeit ^tta^o 

TfiV. W^fcfx (r, g, b)=(0, 255, 0)fc(r, g, b) = 
(0, 233, 0)tt, »«^l»aS*<SjrifH:WWT*& 



(5) 



[0 0 3 2] «±<D<fc9fctT> @Jg^^|fT^2 3 

(4, JEia«l©jBSO^*^*fbT, g&SfitJUnr 



(is 



©If©: 

[0 0 3 3] CUT, 7;i/rJyXAi~4ttK»W)7;i/ 

XAfc©2fj£-3ltH\ 7h3\ ) XA©1$S?, ±(c, 
*fc«lB$SttT»B£ , r*. 0 9 lojVf «fc 5 (C 

if««ttnmfflBeojsv>7;i/rf y xat 2 « ft*ff a 20 

[00 3 4] 7/1/ dry XACMi: LT, 7/l'dry XA 1 
li.$>®.m\m¥ ffc&, 7 ;1/ n V X A 2 (4¥±&K;gil^ 

a, 7;i/dry XA 3 it^m^MM^it -tvi/a. «| 
»SiIM, 7;Prfy XA 4 tefflfiWrV +f&T-£3„ 



[0 0 3 5] #7;Prf'JXA<DS®«rH l ofcgVTo * 

y x A©f§sa ? t l t , was^a ^b»cwi 

T(4, *«*h:«n»tg©**0ftV>#®^aite*x ff 



[0 0 3 6] CcD4:?fcLT, 7/W y XAHMSB2 4 

T? 2 fflft7 ;i/ =r y xa * j*^-r zt. 2 wbjaasp 3 a 
B#%^©7^dryxAT2flt{t-rs 0 2fflB«ta*ap 40 

4 (4, 2#{b$QS3B3antJ*Tf3 2 7 r-f /We 

[0037] JM±©«fcdtx 4&&t0J&Ri*tt* 

2 VLfcrfrdv XhJtTcmtz&Mmrfrd y xaws 
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t-2 z m m&m-m r & 3* y x a wsaww ltctjv 
j y xat 2 ffift-r s 2 fift^aaas t , nmz mm 

O^WitS^^Ts 5£% 2 WC7;l/3"y XA*S 

jr t , a^#tt© a ^ 2 mmimm %> c t ««r ir ^ 0 
[0038] mmm^m 3 ) ik a 4 t4*^sg©^ 

U HI, 04tmili, ^itBfix-^A^T 
SjB«r-^A*ffio 2(4, B«r-^A^SI5 1 tA* 

t 2«{fcr;i/=r y XA^^-r§fea*7;i/3 y xaiu 

SS|5 0 2 5(4, ft«?P7;PdryXAW^2F ( 3(Cfe-3 
T, B^r-^A^jgP 1 7? A* L ^«B#7- ^ Cife 
OB5S^5>, ^^tiSt/^B#T-fe§^y^7-i/3 

BfltfUB'jaBo 2 6(4, ^^Bt/^7f->3yiw 

gijg[5 2 5 ©WKJStJV^T 2 mfcTfr =1 V XA^^f^ 
7;l/rfy XAWBfSPo 3 (4Bft7-^ AAjSP 1 TA# L 

fc^ffiB^r^dry XAWUfSP 2 6jWBS^« 2«ft 

7^dy xat 2 ttfb-r^ 2 mimwfa, 4 it 2 mm 
mm 3 ftwit % 2 ft b#7-^ * 7 r-f jwcjsm tfc 
y, ^y^D7Vxxwfca^L/cD-r§2ftB#aj 

[0039] j-x±© <t 5 icm®.z nrc&mmm 2 «ftg 

Sfco^T, «T ; ecf!)f / F ; &04, 09, HI 2^rfflV^ 
[0 0 4 0] ^iilBii7-^^B#r-^A^ 1 *>6 

figppr/i'dry xaws»2 fcx*«n* £, ^^Bfi 
/x^r-^a >mmmi$2 5(4, a*b4r*^^sp 

^ v cD^i/>Bfi*^^7-^3 y^©^v^B^*^W»f 
tZo M^(4, A7JBfi^J±Hc0*?nfcB{i7-^© 

[004 1] -sat, ^*sf5»©^v^ww4ffiiWBa^a 

<, ^f-J'a yo#i/^Bfi(4ffi|g^ffii/\ 
T\ ^ii/^f->3 yB#WgiJg|5 2 5(4, $ 
f , A/a L 6 Bfi^t-Y Xfc B«r - ^ * 

«fc t) «^^(4^^g|5^(D^^B«, ffiffi**«£» 0 J: 

yffit/^(4^7-^3 y(D^mBtfmtr, ^ 

^ BfiT hZfr?? t— i/ 3 >B# TS^Jb^aiTJf 
S„ HI 2(4, jS=O.34tLfci:#©0ljT*fe5o 
(4 Kff^SK^ ;fclSI&ttT?fc 5 o 
[0 0 4 2] A#B0tfffite£ftTV^MB#r-2© 



(6) 
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TfcSo 7AoyXAWI0rSI$2 6J4, 0 9 testis 

& > a#/x 5 r - v' a y m&<D mb • 
X5x—> 3 >Bft ©^n^f nfcis-r« 2 fit<t7;i/xy 

^7f-i/a >BflWJflS2 5fr5>^BfiT&3frX 

tjixs 2 fflftr^dry XA^jferrSo 

[0 0 4 3] $lx.{4", ^^B«o*^tts 09cD7;i/rf 
yXAl, $fc54, 7^dTUXA3*ai*U X^x- 10 
5" a yH*©*£H\ 09©7;l>cryXA2, $fcf4, 
7^JUXA3%ffi*-r§o CCT\ 7;l'XyXAl~ 
4 «ffi3B©7;bdry XAT& t) * ^^BWX^r-y 

a yai^S'j^nieii-f s 2 tftrwj XAt©** 

/5-3W4, 7;i/:fyXA<DteS, jSHtfj £ Plans 

SttT?&£X3o 

[0 0 4 4] 09le^XJ;M;:, ^HflMiftMfeftOfif 
i/>7;l/dfU XA, X^r-y 3 yB«(iP§WHSft©« 

^zmmmm^n^o 7>i>dvxi±<DMtLT, 7)v 20 

=f y xa 1 m®ft%M?<m, 7;i/rry xa 2 
pss^, 7;pdru xa 3 nzmftmm^t ^r^ 

afia^ES^ 7;1/Xy XA 4 {48BHB97X If i£ 

t4 , ^r>a F^B^^iErl-a-ft ©rSgfc i^W&a 
t & V ^T^®^*J*?ftffi*ffl 1/ ^ & 3 . CCD 4: 
a LT, 7;brf <J XAW»fg!3 2 6 T 2 «ft7;loy X 

XA?2«ftTSo 2HtB«m*954tt^ 2ffi{tMJl^ 30 

[0045] jAbDj^fc *mM<DBmr*iz, ^mm 

^A^gP^X^Lfc^ttBlfx-^Cfe'DWttfca^T 
2 ffltft7;l/rf'J XA^ftJgX 5fe»*7;I/rf y XAWJg 
SPi:, WflaeJS*7;l/JUXA!pJ^i5rtfc, MIHB#7 
A#g&TA# Lfc^fiB#ft^g|5#©^v>B{ifr 

y^T-^aymmmmt, mm^mm/v^T- 40 

>-3 :/H#fflffJ»©tB#fc3S^T 2 «t7;Prfy XA* 
ft£t«7;WJ XAfJBrgRJf t5, Mf3BB7— £A 

AWSiwaRLfcr^dry xat 2 Kftrs 2 fSftM 

7f-^a yWfifcfi-i>VT, S3l«:2ffl{t:7;l/dryx 

[0046] ft&s mmmm 1 , mM<omm2, mm so 



ojsb 3 t&, 2 mitrfrdy XA^wmfx^a* t l 
t, »est, Ra*«a«ti.«-a:*eo», x^r- 

T£3o 

[0047] mm<D&m 4 ) a 5 {4#^©S5 4 ©ism 

fctJi^T 1 14, ^#B#7-^*A^X5Bfi7-^A 
tim. 5 0 1(4, B#X-^A^g|5 1 TA^Lfc^StB 
#r- £ Tffiffl S ft T v ^3 fe©# i: * <DU JSfi* * ti^" 

5 * 9- v •>/ x^*rSPo 5 0 2 * v ^ x^-wei? 



ftcitsffift-r**^— u^s^gnap. 3t4, 
vs^hwb 502 *q»Lfc^«s«7*-** 2 «{tr 
s 2 fifc^aagPo 4 (4 2 fflft^agp 3 t>mti?% 2 mm 

-Ttg^LfcDXS 2fitBfiffl^g|5Tfe?,o 
[0 0 4 8] JM±o<t9tfl!J5£?n^fflB«2tS{tS 
Bt-Ot/^T, OT^dKlff^aS, HI 3, 014, 



1 5*ffll>Tiif«. 

[0049] ^ttBfi* 2 faftxs^/na, ( 1 ) ^B 

^©rgMt^^n^nJWS^tfc^LTPfKlfilB^lfcX 

So (2) 2flfift7;i/dryXA*ffli/^T»a^tj|La 

comiT-{4, 2 mitrfrdv XK^mit^n<ow^h 

LT, B#©rgbtti:iWaftfc*gX5o 
[0 0 5 0] mffl$&*%mLZfrZt, ^fiffciS^rg 
bffl^OS^^fe^ffi^LTMATV'Tt, ^n?>* 

54; t> fe, itnfcrgMtoig^waiicEaw-rs^ajii 

[0 0 5 1] t£ZT\ Hl3tc^X4:5fc, rgbSP^ 

t>^, rgbtt*9M*tJW:ait«»-3TV^Tfe, iWSffi 
^L<as*&*^«„ 0fl*l£ (r, g, b)=(255, 0, 
0)(4*fi, (r, g, b) = (0, 130,0) t4^T^<S*5 
2fiT*«*\ WSkt»flttlt76T» % 2ffiftX5tEgiJ 
T^^:l/\ COJ:dft*&tx #S8S«D}BiTtt, rgb 

[0 0 5 2] ^iliftf-ifjWif-^XAi 

1 ft^A^Stl^fc, *7-V»;^Ma!5 0 U4, B 
{i7-^fc^ffl?nT(/^^T©fe©rgMa*M*jA* 
Iflt^i&So ^fc, *^-byXS^S|5 5 0 2 (4, 
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*LT, raUff*tf£&Ogft3fe©rgM»£g;lT« 

LT, f?JtfitcDi3B£SH-f 3 0 

[0 0 5 3] #IJtL«, Hi 4t/T«5t, (r, g, b) = 
(0, 0, 0), (0, 130, 0), (255, 0,0), (255, 255, 25 
5)©4fe£Wr§IHi«, m&mo, 76, 76, 255£& 

<o, ziiMitmcm&iiomL^co, 130, 0)^(255, 0, 

0)<D2Mt»RTfi^&£o ^CT?, (0, 130, 0)-> 

(0, 255, 0)t^|"f&i:, (0, 255, 0)©f¥affi(il50 10 

[0 0 5 4] HI 51C^-r<t3fc, (r, 

g, b) = (0 , 0, 100), (0 , 75 , 0), (200 , 0 , 0), (224, 
238, 238), flttltll, 44, 60, 238?) 4 QftimtZM 
WiTlt, (0 , 0, 100), (0 , 75 , 0), (200 , 0 , 0),©3 

ft©W*OM*M:# < &3 <£ 5 fc % (0, 75, o)-KO, 25 

5, 0), (200, 0, 0)-»(255, 0, 0)£%miT%t, B& 
mill, 76, 150, 238^^ t? , ftOfSSU^B^fitlC^^o 
[0 0 5 5] lx>-^g|gP5 0 2 tirgMfiCD^ 

%fr-5£, Hftx-^A^gPl TA^LfcWix-^cD 20 

a^-uvsasaws o 2 frp>rgbimwi&<D£mmm 

2 ftftmasis 3 ««tB*"r« 2 mmm*7 r ^Mz.mn l 

[0 0 5 6] W±©J:3fc, #ISfi6©JBSTfcJ:, ^fflffl 

#T-££A;>Tf3H#x-*A7jg|3^ MfBB#7- 
£ A^lSPTA^J LTc&&&fcf—Z ©tj^-t v ~/%M 

ana* tfj?jf 3&fi©ffi£g*.« ci;fc«i;»3 i?fMi©ES 
mm* 2 4tftr « 2 {jMagisi: , mih 2 ttff&swfr 

[0 0 5 7] (HfigiD^ 5)06 fi*^W©^ 5 (DMffi, 

mm-c ^ 3 £ttHft 2 fitftsBo«^^^ u i6 

fcfcVT 1 tt, ^#iB#'r-^^A^-r^a#T ; -^A 40 
Af^Po 2 0 ffl«r-*A2ri» 1 HXtsLtc^mm 
Mt-Z ©fi©EB&» 6 s fcjfiv ^ ^5 x->- 

3 >«D£^WK*HWl,T\ H#x-2A*gB l ©Bf§ 

t^fWt ^f-i'a >ffl«©tf S*ttAirr 

«^ti«/^7f-i/3 y^a'ffis^MPo 6 o i 

^^IW^7f->a ^ISiStf fBttMR 2 

0 2 tt, ^««/y97*-3/a >1R^«W4n»2 0 
6frSBliT-^A*JLT, ^T—>3>1S«f«:a 50 
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Lit 2 mit7As3 V XAT^7f'-> 3 2 «fb 

T^^r— >3 >®«2«ft:5aag|5o 3 0 611 ^ 

2 m mmw> 6 o 1 1 9*7 r- 3 y m« 2 tf f cm 

T, ^ft^'n© 2 «ffcJ&S8KMf'&j«LT 2 ftMi^ft 

^-r^a^^gPo 4 tt, HfS-H-fiScgP 3 0 6*^2 fig 

fi7-^£A*LT7r^;Mef&iflL;fc<?, t/^pf 

[0 0 5 8] «±©<t'5t«J^?nfc^«Bfi2fflffc^ 
Blco^T, JXT^flfF^He, 01 6 £Ji!VT^HJi 

[0 0 5 9] ^illf-^AflSf-^A*^ i 

g|52 0 6tt, $"f\ HflWDfeCESfcSMffU Bfifi 

mmm»z o 6 «^*«Kfc^7*-^a 

ISt ft, Bfi4"©^ffi«©fiBi?feD, 1ffi(DlE±M 
©B*ttB(5&^) 4: > ^&T^ ©B«fiB(*l*) tf^-T. 
BlSfiBli, Bfi©fi±ft^^tL, B«©« 

«*ia*x«k <e&iai*Y«ifc-r«ji«Tfa-r. 

[0 0 6 0] Hi 6 fc^-T J; 5 ftHIR©*&ti, 

■r <t ^ ftuwimR • -^/?w-^3 >it«^Bft 7 s 
^^w^7f->3 ym«'RfS#inBP 2 o 6 a, b 

•7*-*A*iPl *»6X*bfciB«7*-*lcH l 6 (DM 

ffi±Jl-^o ^««2ttft«iai»6'0 Ui> 

*fc^*ffl#/^7*-S'a>S«ffi«*A;&LT\ 
^ «iHc t * ©ifi*S t ^ Bit© 2 fltfbte ig L /c 7 ;1/ df U 

[oo6i] raffic >3 y®« 2 wijaaap 

6 0 2 t4 N ^^ffil^/yvx— >3 >fS«« mm® 2 

o 6*^^iBf t-^ t^^W^7f->a ym 

5 r- 3 >B#© 2 ffifk t ii L fc 7 ;1/ rf U Xi* i» 2 ft 

[0062] Bfi^fiScgp 3 o 6 a, 2 ftfbMffl 

g|56 o i ft»6^fiW**2ltfl:l/fcB«7*-4»(i)fc^ 

3 >tsft? 2 mtrnm® 6 ozft^^f^a 

2 mitL rcmmf-9 wzxirtz t, wfcr-z (D 



(8) 
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[0 0 6 3] £U:©J:5fc, 2f^B8tOJKiTI4, 

m/^f-^a vimwmmtRt, mm^mm/9 
zmmmfi*: 2 mittz^mm 2 m\mmmt, mm 

3 2 ttft&yiapi:, MtB^fs« 2 ttfbMa^t 



Mmmx % c t fc <t 5 , ^ian©^ £ X5 x 

[0 0 6 4] 

2 Mftr;i/=f y XA^^-rsfea^r^dry xa 

- £ *i« BfeS*7 A- :J y X A WJggKfiU? L fc 7 ^ df 

y xat* 2 ttftrs 2 fflftMaas^, me 2 t&fbaaaas 

ft»6<0 2 ttiB^T- * % tti tit % 2#H«&JfJftg|5£«* 30 

fc c fc t ± t> , KBflrffttfenseoft • 

• ^7T- ~> 3 y<D^M& 2©fe©Wttfc <fc O T 2 fWfc 

fa 7;i/rf y XA*s*Ti«HKa 2 «a<t£f#& c t 
wis, 
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